Fine structure of the human newborn and infant vocal fold mucosae.
This study was carried out to determine the fine structure of the membranous portion of the human newborn and infant vocal fold mucosae and to clarify how the human vocal fold mucosa begins to grow after birth. Light and electron microscopic observations were made on the vocal fold mucosae excised from human newborn and infant larynges. Our findings are summarized as follows. 1) Reinke's space of the newborn vocal fold is a loose structure composed of ground substance and sparse fibers. 2) Ground substance is abundant and glycoproteins (fibronectin) are present in the lamina propria. 3) In the maculae flavae of newborn vocal folds, fibroblasts begin to form collagenous, reticular, and elastic fibers. 4) In the infant maculae flavae, fibroblasts are activated to become stellate in shape and synthesize extracellular matrices such as collagenous and reticular fibers. 5) After birth, the collagenous and reticular fibers synthesized in the maculae flavae extend toward the middle of the membranous portion of the vocal fold mucosa. 6) Glycoprotein (fibronectin) determines the orientation of collagenous and reticular fiber deposition. 7) Glycoprotein (fibronectin) decreases with the increase of the fibrous components in Reinke's space. 8) Elastic fibers increase after collagenous and reticular fibers appear in Reinke's space. 9) Much hyaluronic acid (glycosaminoglycan) is actively produced in the infant maculae flavae. 10) The collagenous and reticular fibers serve as stabilizing scaffolds for the other extracellular matrices, such as elastic fibers and glycosaminoglycan. During infancy, the extracellular matrices synthesized in the maculae flavae appear in the membranous portion of the vocal fold, each at a different time, so as to initiate the 3-dimensional formation of the vocal fold mucosa.